Background-Patients with lung transplantation are prone to respiratory infections. Generally this is attributable to the effects of immunosuppressive drugs but mucociliary clearance has been found to be impaired in these subjects. A study was performed to determine whether this finding is accompanied by a reduction in ciliary beat frequency (CBF). Methods-Six patients who had undergone single lung transplantation for fibrosing lung disease were investigated. CBF was measured in mucosal samples from native and transplanted bronchi by a videophotometry method. Results-The CBF was reduced in the transplanted bronchi in all cases when both fastest and slowest beating cilia were examined. The fastest beating cilia on the native side had a mean (SD) CBF of 12-1 (1.3) Hz compared with 9-6 (2.0) Hz on the transplanted side. The slowest beating cilia also had reduced CBF on the transplanted side. Conclusion-In patients with fibrotic lung disease, CBF is reduced in transplanted bronchi in comparison with native bronchi.
Inhaled particles and endogenous debris are cleared from the tracheobronchial tree by mucociliary transport and cough.' The mucociliary system therefore provides a primary defence mechanism of the respiratory tract. 2 The system may malfunction either by a primary defect in one of its parts3 or as a secondary phenomenon related to infection or exogenous agents. 4 After lung transplantation patients are prone to pulmonary infection. Their propensity to infection is due not only to immunosuppression but may also be caused by local factors such as reduced cough reflex related to denervation of the airways. Moreover, mucociliary clearance of radiolabelled microspheres is impaired in patients with lung transplants.5 No differences were found, however, in ciliary beat frequency (CBF) of samples of airway mucosa above and below the anastomosis in a series of patients with heart-lung and single lung transplants. 8 We have compared CBF from the airways of normal and transplanted lungs in patients who had undergone single lung transplantation for end stage fibrotic lung disease.
Methods

PATIENTS
Six patients (four men and two women) of median age 44 (range 22-59) years were studied, all of whom had undergone single left lung transplantation because of respiratory failure related to end stage cryptogenic fibrosing alveolitis.
After lung transplantation the patients were maintained on immunosuppressive treatment with cyclosporin in controlled dose, azathioprine, and prednisolone. They were also taking prophylactic acyclovir. Studies were performed at a median of four months (range eight days to 36 months) after transplantation.
STUDY DESIGN Bronchoscopy was performed as part of the regular follow up investigation. The patients had no evidence of infection or rejection at the time of study. The procedure was performed with the subject lying supine after midazolam 5 mg had been given intravenously. No atropine or bronchodilator was used. Sao, was monitored continuously by finger probe oximetry. Local anaesthetic was applied to the nasal cavity by a cotton bud soaked in 4% lignocaine which was also sprayed onto the vocal cords. The bronchoscope was passed through the cords and both main bronchi were washed with normal saline.
A nylon sheathed brush was passed through the bronchoscope before any other manoeuvres and the "native" right main bronchus brushed for cilia. The mechanisms of the reduced CBF in jects and shown a coefficient of variation of transplanted lungs are not clear. Factors 9-0-27 0% for the fastest beating cilia and of which might play a part include the effects 1 1* l-58-0% for slowest beating cilia. We rou-of denervation, immunosuppressive drugs, tinely examine the highest and lowest CBF infection, or rejection of the transplanted from all samples and, in addition, two ran-lung. The possible role of denervation of the dom sites to avoid bias. The CBF was calcu-airway is unknown, but it has been shown lated three times at each site on a mucosal that nasal mucociliary clearance is unaffected sample by rerunning the video and recount-by nasal denervation.'0 Drug effects are ing over the same site of the mucosa as unlikely to be relevant as each patient acted defined by a grid system on the screen. Four as his own control with comparison between to ten such samples of mucosa were exam-transplanted and native cilia. Furthermore, ined for each subject giving a total number of mucociliary clearance is slower in subjects estimates of CBF of both fastest and slowest following lung transplantation than in those beating cilia of 12-30 from each lung on a similar immunosuppressive regimen sampled.
following heart transplantation.7
CBF is reduced in the presence of bronchial infection4 but the patients studied here had no evidence of infection or rejection 
